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Night Vision Device (NVD)
Training Research

The Night Vision Program of the
Warfighter Readiness Research Divi-
sion of the United States Air Force
Research Laboratory (AFRL/HEA) was
established to conduct research and
development in support of the opera-
tional training requirements of aircrew
using night vision devices, especially
night vision goggles (NVGs). As part
of an Advanced Technology Develop-
ment project the “Fly by Night Training
Team” has developed training materials,
conducted instructor training, and pro-
vided technical support for operational
units, flight test organizations, and
acquisition programs.

Review and analysis of existing
training systems identified a number of
limitations inherent in existing NVG NVTS Helmet-Mounted Display
simulations. AFRL/HEA, with input
from operators and subject-matter
experts, developed the Night Vision
Training System (NVTS) in which a
complete simulation approach has been
developed. The goal of the NVTS pro-
gram is to produce high fidelity, physics
based, NVG simulation that will enable
mission training, preview, and rehearsal
whenever and wherever necessary.
NVTS is a research and development
effort and will transition to users.

NVTS uses a modular architecture
in which the major components are;
an image generator, an HMD, a NVG
processor consisting of SensorHost
software and an NVTS video-process-
ing unit (NVP), and a head tracker.
The SensorHost software runs on a PC
and the NVP is a custom board. These
components are government owned.
The other components are COTS items.
The goal is to be able to interface Sen- Simulated NVG image
sorHost and the NVP with a wide vari-
ety of systems.




The NVG imagery is based upon
the modeling of the unique two-
dimensional NVG effects such as halos,
gain response based on an accurate
characterization of goggle sensitivity,
gain, resolution, color, and field of
view. The imagery is presented through
a head tracked CRT-based display
mounted in an actual NVG shell. This
approach allows for the correct eyepoint
for all crewmembers. Each display
requires at least one channel of imagery.
The three-dimensional world incorpo-
rates high resolution material-classified
imagery, and accurate per-texel radio-
metric response of surface reflectance
and aspect. The current approach results
in a single database which will sup-
port completely correlated visible and
multiple sensor simulation. Current
collaboration partners include the USN,
USMC, USAF, AFRL/HEA, NAVAIR
Patuxent River, NAVAIR Orlando,
Aechelon Technology, SGB Enterprises,
BTMD, SGI, 3D Pipeline, and CG’.

Features of the Current NVTS:

* Correlated photographic and mate-
rial-classified database covers 380
nautical miles by 420 nautical miles
of the Nellis training range. This
database was derived from multi-
spectral satellite imagery, aerial pho-
tography, material spectral response
data, and DTED elevation data. The
database includes insets with sub-
meter resolution imagery and full
three-dimensional cultural feature
extraction.

* The NVG sensor simulation uses
a physics-based approach to pro-
vide an accurate NVG response to
ambient illumination including gain
response to in-band, radiometric

response for reflectance and aspect of
the material-coded texel under illumi-
nation. As the illumination level and
angle change in the simulation, the
amount of light reflected from each
texel to the viewpoint changes in real
time. Halos are simulated based on
empirical data collected in laboratory
and field data.

» Combat effects have recently been
modeled and include several types of
explosions, missile trails, flares and
tracers. All of these effects include
near- and in-view effects for haloing,
gain, noise, and appearance.

High-resolution helmet-mounted
displays present the simulation to
the user. These displays incorporate
miniature cathode ray tubes (CRTs)
mounted inside NVG shells to pro-
vide the same form, fit, and function
of actual NVGs, with the same weight
and center of gravity as the NVGs
being modeled. The CRTs use the
same phosphor as current NVGs in
order to provide the same color and
decay characteristics. Current HMDs
have a display resolution up to 1700
pixels by 1350 lines, non-interlaced,
refreshed at 60Hz.

Air Force Research Laboratory
Warfighter Readiness Research Division
6030 S. Kent Street, Bldg. 561
Mesa, Arizona 85212-6061
(480) 988-6561
www.mesa.afme.af.mil

("/ Air Force
( 4 Research Laboratory AFRL

Seience amd Technelogy for Tomorrow's Aerespace Fonce




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


